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I claim: 



1 1 . (currently amended) A method for forming a microelectromechanical 

2 senso ro, (MEMS) , wherein th© at least one sensors and tb© sensor signal 

3 processing electronics are monolithically integrated, comprising the steps of 

4 (i) firmly connoct i ng bonding a first silicon wafer having at least one 

5 cavity cov i t i oc formed thereon with to a second wafer as a cap wafer 

6 having an epitaxial layer by moono of . through high temperature 

7 fusion bonding via the epitaxial layer, to form a wafer composite; 

8 (ii) wherein the wafer composite is reduced from the second wafer 

9 towards the epitaxial layer, that i o, down to a membrane thickness 

10 corresponding to th© a micromechanical portion of the sensor 

11 with a thickness of another a device port i on of the oom i oonduotor 

12 wafer responding to mechanical stress, and wherein i n a further otop 

13 the wafer composite is finally polished to provide a polished surface: 

14 H 

15 (iii) wherein after the polishing procooo, the step, electronic sensor 

16 structures associated to rog i otorod to the cavity are commonly 

17 formed manufactured along with 4^ one of analog#u© ©^ and digital 

18 circuitries on the polished surface by moano of a CMOS technology 

19 method-©-. 

1 2. (currently amended) The method of claim 1 , charactor i zod i n that 

2 wherein prior to the wafer bonding procooo step , structures of electronic 

3 circuitries are already on that a side of the epitaxial layer that faces the cavity 

4 after the bonding procooo step . 

1 3. (currently amended) The method of 1 , charactor i zod in that wherein 

2 the electronic structures formed on the side facing the cavity at least after the 

3 wafer bonding procooo step extend to the polished surface sWe to form f4©f 

4 i notanco, electronically conductive channels. 
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4. (currently amended) The method of claim 1 , wherein the electronic 
structures created at the side facing the cavity comprises a specific sensors 
i n part i cu l ar for analysis of a medium located adjacent to the 
membrane in the cavity. 

5. (currently amended) A method for forming a m i croo l octromocon i ca l 
microelectromechanical sensor or system (MEMS), wherein at least one 
sensor and an associated sensor processing electronic circuit element are 
monolithically integrally formed, 

(i) by bonding a first wafer comprising at least one cavity with a second 
wafer carrying an epitaxial layer by means of a high temperature 
fusion bonding process via the epitaxial layer to form a composite of 
the wafers; 

(ii) wherein the composite of the wafers is thinned from the second wafer 
down to the epitaxial layer and is finally polished, to form a polished 
surface; 

(iii) wherein after the polishing process at least one sensor structure 
aligned to the cavity and at least one or more of an analog ouo or/ and 
digital circuit on the polished surface are formed by moono of a CMOS 
technology method at least partially in tlie tliinned epitaxial layer . 

6. (currently amended) The method of claim 5, wherein thinning is 
performed according to a membrane thickness corresponding to th© a 
micromechanical portion of the sensor or according to a thickness of onothor 
port i on of tho oom i conductor wafer a portion that is sensitive or responsive to 

a mechanical stress. 

7. (currently amended) The method of claim 5, wherein prior to the wafer 
bonding step procooo electronic circuits are already formed on or aligned to 
the side which after the bonding step of the wafers faces the cavity or covers 
the cavity. 
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8. (currently amended) The method of claim 5, wherein ^ an electronic 
sensor structures- is formed on th© a side facing the cavity and extends, at 
least after the wafer bonding step procooo, to the polished surface o i do and 
on port i ou l orform o l octr i co ll y conduct i vo ohonno l o . 

9. (currently amended) The method of claim 5, wherein the o l octron i c 
sensor structures located at tb© a side facing the cavity comprise sensors for 
to© analysis of a medium located adjocont to tho mombrono in the cavity. 

1 0. (currently amended) A micromechanical sensor system (MEMS), 
wherein at least one sensor and associated sensor signal processing 
electronics are monolithically integrally formed, comprising 

(i) by bond i ng to© a first wafer comprising at least one cavity and 
bonded to a second wafer carrying an epitaxial layer by moono of a 
high temperature fusion bonding procooo via the epitaxial layer so as 
to form a composite of to© wafers; 

(ii) wherein by roduc i nq the composite of to© wafers has a reduced 
thickness from the second wafer down to the epitaxial layer and by 
polioh i nq tho oomo a polished surface : 

(IN) wherein a mechanical sensor structure is aligned to the cavity and is 
commonly provided with one of an analog©^© ©s^ and digital circuit on 
the polished surface at least partially in the thinned epitaxial layer, 
formed at the poiished surface bv monoiithic integration pr i or to or 
oftor tho po li oh i ng prooooo by moono of o mono li th i c i ntogrot i ng 
tochno l ogy mothod . 



11. (currently amended) 
thickness has a thinn i ng 
membrane. 



The sensor of claim 10, wherein the reduced 
porformod to obtain tho thickness of a 
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1 2. (currently amended) The sensor of claim 1 0, wherein the circuit 
structure is prov i ded pr i or to or dur i ng encompassed in the fusion bonding. 

1 3. (currently amended) The sensor of claim 1 0, wherein the monolithic 
integration toohno l ogy mothod is a CIVIOS toohn i quo . 

14. (new) The method of claim 1, wherein the associated electronic 
sensor structures are registered to the cavity and are commonly formed along 
with the at least one of analog and digital circuitries on the polished surface at 
least partially in the thinned epitaxial layer. 

1 5. (new) The method of claim 8, wherein electronic sensor structures 
are formed on the side facing the cavity to comprise electrically conductive 
channels. 



